Design Block:

RJ45 <> pLy(IP101GR)

SPEAKER < _ _PA

32.768KHz

CSI_DATAPIN[1:0]

A*A

DSI_DATAPIN[1:0]

SDIO3.0
- >

AAd

MicroSD Card

ESP32-C6-MINI-1 |_spio_ ESP32-P4

CSl
MIPI Camera

DSI
MIPI Display

USB Full Speed Type-C

- USB SeriallJTAG Type-C

BOOTMODE Select

' CODEC
(ES8311)

| (NS4150B)

Pin Header
JTAG&UART

USB High Speed Type-A

» ]
- USB High Speed Type-C
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XTAL P R67 0(1%) c28 H 22pF/50V(5% “1 ND
GND‘\‘ GHIO38 GPI038_BOOTMODE 3
GPIO0 _R61 0(1%). 220FI5QV(5%) { C19| “‘GND ESP_3v3 5'51832’383%35 g
o - u7 GPIO35_BOOTMODE 3
v 1 ESP_VDD_HP GPIO3 GPI034_BOOTMODE 3
o z
2 £ | soMHz 7| R127 0(1%) 4l w2 ESP_VDD_HP_DCDC
i
5 a .3.3.400001552EL 32.768KHz EN_DCDC 1 y 220H 128
£ 5 E Ere SRIOT___R194 (1% ESP_I2C_SDA 3.4
= - = 2 oo B -2 FB_DCDC GPIO8 ___R190 0(1%; ESP 126 SCL 34
ol < E 5
GPIO1 RS9 0(1%) | ' Ed 5 GPIOS3 _R79 0(1%
“‘GND T | C‘B‘\GND g TLV62569 5 CPIOSS  R79 A A A% (—S5pA CTRL 4
STAL N = = GPIOS4  R76 0(1%; C6EN 5
R70 0(1%) ca5 H 22pF/50V(5% “1 ND = 2 CPIOE R0 (1% C6_WAKEUP 5
GND GPIO26  R228 33(1%)
X CNN_GPIO26 3
L GPIO27 __R227 :::::331/., 8CNN GPIO2T 3
GND GPIO45  R231 OU%) (7SS0 DETPWR 5
1ve/3v3
BAT
3 CNN_GPIO53 R85 Q(1%) GPIOS3 GPIOG2 OESP_3v3
1 e 3 CNNaPlos 8@0(1%) GPIOb4 %0
P1 3v3 (Analog) 1V1~1V3 (Core) E 1UF/50V(10%)
oo ESP_3V3 5 S CESP VDD HP L=
047 3 %4 GND
PI046
3v3 (BAT) ESP_VBAT PIOAS g 1uF/50V(10%)
sATO—_R196 O1%)NC) P04 1v8/3v3 (sD10)
ESP 3v3 o—R1%8 0(1%) l 043 ESPLDOVO4  6Xp
- PI042 D €101 102
Lm Eu PIO4T
3 ESP_EN) | PIOA0_R110 D2 Baursov(10%) houF/6.3v(20%)
| 1UFI50V(10%) 039
[10uF/6.3V(20%) ) 3 CNN_GPI0D ——EN DCO¥ V' Do 5 = =
GND  GND
[ ) 3 3 33 (peoe) 1V1~1v3 (Core) 3v3 (L00)
ESP_3V3 ESP_3V3
i‘% 96 c95
2o
g% E 1UF/S0V(10%)  10UF/6.3V(20%) E 1uF/50V(10%)
s
FB_DCDC oo v
R197 )(NC) GPIO1 8
3 Ewpios B2 £2 Ghio? VoDPST-beBG [
3 ONNGPIO3 R43 0 ity ! ESPLDO VOT ESP_LDO V02 ESP_LDO VO3 ESP_LDO V04
Y R31 [6) e
3 Q-cpios i — s OEeior [
3 CNN_GPIOB B2 L GPIO6 VFB3VO3 THE
3 CNN_GPIO7 Rig El GPIO7 VFB2/VO2 : e
3v3 (RTC) 3 ONNGPIOE R28 08 \ e 1| 26
X GPIO8 VFBINO GPI038__Ri18 (%] u
ESP_3V3 = VDDPST_1 GPIO38 i CNN_GPIO38 3
4 12S_DSDIN Ras, 0 GPIOg GPI037 GPIO37__ R136 (1% CNN_GPIO37 3 i _Ieso _[css
ce7 83 4 125 LRCK R27 P ePIo10 GPioas |28 —GPI036  R112 (1% CNN_GPIO36 3
4 125 ASDOUT R4d FIO o Vaooes [e7 - furrtev(10%) ~ [tuF/16v(10%)  [1uFH6V(10%)  [uF6V(10%)
10UF/6.3V(20%) 1uF/50V(10%) It R26 0 GPIO% _ Ri35 (%]
4 125_SCLK GPIO12 GPIO35 RMILTXD1 5 — — —
4 128 MCLK Rd3 0 GPIO13 apio3e GPIO3 __RI17 0(1%) AMITX00 & — — =
£ %05 Do R25 PIO oo o054 64 _cpioss Riad 0(1%) NN GPIO33 GND GND GND GND
GNDGND RaZ FIO GPI032__Ri16 (%) 1v8/3v3
3 Soo0s e — Shiote oL s CINLOROR? ° ESP_3V3
2 05 0s ] 0 o 5 GPIO31 _ Ri33 (%] MDC 5 -
5 302 GIK R23 018 ool Spios GPI030__R115 0(1%) 8%\ RXD1 5 97
1v8/3v3 8 Spa.cie RA0 FIOTS GPIO18 GPI030
GPIO19. VODPST GPIOZ9 __Ri32 OlT%]  1UFI50V(10%)
ESP_3v3 GPI029 RMI_RXDO 5
3 onn GPIo20 GPIGZ20 piteet GPIO28_Ri14 0(1%) RMICRXDY 5
C88] 3 CNNIGPIO21 GPIO27 GPIOZ7__RI3) 33(1%) USBTP1_P_2 6 =
3 CNN_GPIO22 GPIO26 GPIO26__R113 33(1%) USBIPT N.2. 6 GND
0.1UF/50V(10%) 3 CNN GPIOZ3 GPI023 [ h) (1%)(NC)
NC(VDD HP ) |53 GPIozs Rivs 33(1%) 1V8 (PSRAM)
GND c11 ESP_VDD_HP 1 ESP_LDO_v02
C10! 104
1V1~1V3 (Core) 0.1uF/50V(10%)(NC) =
ESP_VDD_HP 0.1uF/50V(10%) fuF16v(10%)
c89, Eas GND = =
GND  GND
10uF/6.3V(20%) E.mnmvmo%) < ESP32-P4
GND GND
VDD_FLASH oA P02 R104 33(1% USBIPIN 6
R37 0(1%) 3V3 (UsB2)
ESP_LDO_VO1 o—'vvdw)N—l 3 FLASH_WP A "
EsPava ORI AAI%INC] R233 0% oesp avs
3 FLASH_HD_A ISB_DP 6
1v8/3v3 (Flash) c20 E25 3 FLASH CKA — @siw ] cm& co9 Egs
1uF/16V(10%) E.mnmvmoﬂ/ﬂ FLASHD_A CSI_DATATP R0 . 100 S| A DATAIP 3 10nF/50V(10%) 0.1uF/50V/(10%) E.mns.awzn%)
4L 3 DSI_A_DATA1P B2, Joo! SI_A_DATAIN 3 - = 4
GNDGND 3 DSLADATAN T_CTRP _"Ray 100 SHACHN 3 GND GND  GND
3 DSI_A_CLKP T_DATAUP Rg{ 100( T
3 DSI_A_DATAOP T DATAON R78— n\A A100( SI_A_DATAON 3 2v5 (MIPT)
3 DSI_A_DATAON ESP_LDO_V03
DSI_REXT R202 02K(1% co3 Lm LN
R203 02K(1%
10nF/50V(10%) 1uF/50V(10%) {1uF/16V(10%)
GND I E
GND
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FLASH:

R18

2 FLASH_CS_A

2 FLASH CKA CSD>————— Ol

3v3 (Flash)

VDD_FLASH

A0K(1%) C16 ||__0.4uF/50V(10%) “\‘GND

1

ol P FLASHD A 2
D0 2 DFLASH QA 2

2 FLASH HD A > hiotp 68 P P SFLASH WP_A 2

Pin

Header

<o FLASH-3V3

GND

2-8 / WSON 6X8

For GPIOs:

ESP_3v3 VCC 5V
J1
s 2 1
2 CNN_GPIO7 5 3 4
2 CNN_GPIO8 =H P
2 CNN_GPIO23 7 8 NN_GPIO37 2
Ho 10 NN_GPIO38 2
2 CNN_GPIO21 Hno 12 NN_GPIO22 2
2 CNN_GPIO20 5 13 14
2 CNN_GPIO6 2115 16 NN_GPIOS 2
7 18 NN_GPIO4 2
2 CNN_GPIO3 2119 20
2 CNN_GPIO2 2 22 NN_GPIOT 2
2 CNN_GPIOO R NN_GPIO36 2
2125 2 NN_GPIO32 2
o 27 285X
2 CNN_GPIO33 T 29 30
2 CNN_GPIO26 3 31 32 NN_GPIO54 2
2 CNN_GPIO48 R
2 CNN_GPIOS3 213 3. NN_GPIO46 2
2 CNN_GPIO47 Ty . NN_GPIO27 2
39 0 NNGPIOS5 2
CON20X2

Boot Strapping Pins:

TP35 TP33 TP34
P36 TP22

Reset Button:

P23

ESP_VBAT

GPIO38_BOOTMODE
GPI037_BOOTMODE
GPI036_BOOTMODE
GPI035_BOOTMODE
GPIO34_BOOTMODE

Boot Button:

CSI

ESP_3v3

ESP_3v3

R209, s A10K(1% i
R2087 S AOK(1%) 2 ESP_ENY

[10K(1%)

< o
sw2
44
SW_SP_4P | o
1UF/50V(10%)(NC)
<[ o

Connector:

2 CSI_A_DATAON
2 CSI_A_DATAOP
2 CSI_A_DATAIN
2 CSI_A_DATATP
2 CSI_A_CLKN
2 CSI_A_CLKP

T R106 (1%)
R101 (1%)

EGE Eu 00, Reset, 3.3V

101, Strobe, 3.3V

(%01)A08/4NL°0

CSI_1-1734248-5.

ko
E 1uFI50V(10%)

swi =
Sw_sp_4p GND

DSI Connector:

ESP12C SCL_ Rg
ESP_12C_SD RS

0(1%)

2 DSI_A_DATAIN
2 DSI_A_DATA1P

2 DSI_A_CLKN
2 DSI_A_CLKP

2 DSI_A_DATAON
2 DSI_A_DATAOP

O(1%)

—ESPAVS

8 ES| CL

DSI_1-17342485

(%01)A08/4NL'0
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ESP_3V3

R80, 10K(1%)(NC)  RS7, 10K(1%) ||, D
1"
Codec CE C32 || 1uF/16V(10%) MicP
C34_| [ 1uF/16V(10%) MICN
23 ESP I2C_SDA R62, 0(1%) I I
23 ESP_I2C_SCL RE2\ A AU1%) VuID |1€37 [I:AGND
avoid errors coa| |cor 1UFI16V(10%) AGND AGND ADCVREF R73 20001%)  C36 | [1uFI16V(10%)
and write < glololle = = 1T
8 8 |
h kd o w<<zo c43_|caz = Uikl
2 2 & Ugf‘%‘ég -~ T2 AGND
E 2 og= EEEE R63 Res -
3 5252
— 3 2 g
= g 893 22K(1%) 2.2K(1%)
ESP_3V3 AGND b I
CCLK % ADCVREF z |2 MICP 97
RS51 0(1%) PVDD NeLK DACYRER C40 || 1uFM6V(10%) R84 0% OUTN
T T DVDD ou ] MICN 64 0(1%)(NC)
bvbo oute VDD R68 0% €39 || _1uFreV(10%) Re3 Q(1%)  OUTP MIC_ELECT
c: c22 DGND 3 AVDD 1T Res
2 c35 c38
0.1UF/50V(10%) 0.1UF/50V(10%) o AV3
S 1uF/16V(10%) R
85 S (1%) i
AGN 22552 = E
AGND AGND 22220 AGND = =
52582 3 AGND
0 N} ES8311 < P20
2 128_MCLK ‘ " =
2 1257SCLK ‘ AGND
2 128_ASDOUT
2 128_LRCK o
2 125_DSDIN R 001%
c29
— AGND
220F 150V(5%) [220F 150V(5%) [220F150V(5%)
AGND GND
vee_sv A3V3
s ME6211C33M5GN
1 VIN out 5
R226
49 48 3 % 4
u10 NS41508 VCC_5Vv EN O NRFB[—X
E
)%) % PA_INL+ PA_OUTL+ = 10K(1%) ~
oute c59 Homwsovmo/» R147 450K(1%) | 2 PACTRL Herre  ours |2 X g
PAINL: [—37Bwass  GND ¢ PA_PVDD1 RIT1 o1 2
c60 R4 PAINL| 4| N+ VCC 5 PA_OUTL- =
220F150V(5%) IN- out- ce6 co7 63 &
10K(1%) 62
= HUF/16V(10%) [10uF/10V(20%)(NC)
AGND HUF/16V(10%) B = =
A L g GND GND
OUTN cs8 Hnmwsovmom R146 450K(1%) - AGND AGND :
‘L 57 - g
22pFI50V(5%) AGND =
AGND
TP32
|
PA_OUTL+ uo 3 -
crr AGND
330pF/50V(10%)(NC) T J16
c78
AGND || =
ca1 ]
330pF/50V/(10%)(NC) 2 4 AZ001WR-S-2P
o 2 AGND
PA OUTL- o) L2 =
5]
—
P31
FEEBRE (L8 ) RERAS
e
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RJ45 with Trans

nz
D+ 1 s
To- 7] T WiFi & BT Module:
RD+ 3
5 RXDH|
RD: 6] RX
4
5 TXCT|
RXCT
L :
X—g{ NC
e e PHY_AD GND
0.AuF/SH 0.1uF/50V(17% o
g il gtég* ESP_3V3
=T 1 YLED- SHD1 §:D1
TLYED: SHb2 cooccoocoooooog
= % 22222222222222
= R223 Re22 RJ45_FRGT3550A RIR1 A 0(1% 1o 3666656656656565
HY_3v3 ESP_3v3 oo & <&
[1K(1%) [1K(1%) /77 T aND
= PHY_ADO 3v3 = =
i jg Lz R4 C6 102 X5 | Nt C6_UOTXD = 2
5 102 CE_UURXD < €
3 2 omma o5 ESP32.CE-MINI-1 D7D 5 |=
g c K(1%) __ C6_CHIP_PU gﬁz D7D
= B D7 DT
B g *—o 104 D700
ETHERNET PHY IC ERE o n P DZCIK
PHY_3v3 5 53 8 GND D7CND
'S &
HuF/16V(10 52 O, Nowo @ 1
GND o« b F -
recout |22 P 8558500002882
2 woc 7 R U S A IR
2 MDIO VDD_IO — L ol folelololal<k |
TXDO ci2 c]m GND GND J& JJ(J(J(U(J(
2 e SRR noo o0 Sy e
7 e ML 0 1uFISOV(10%) &F/mvao A
b c108
2 RMILTXEN TXEN 5| Den VI I s S— = 10UFI10V(20%) ESP_3V3
- o TENFxso Mgl’;p RO+ 0.1UF/50V(10%) 5 108
2 RMILCLK SRR A0%) 10 | 1) 50m cLki DI RN 22RO R10 A0K(1%;
RXDO 194 A0(1%) g
2 o o € RER A SR— mo H
i RXD1 8
fomim o
%) 5| RXD3 PHY_ISET
2 RMILRXDV RXDV A ) RXDVICRS_DV/FX_HEN ISET PRYTESTON
RMI_CLK S EPED) RXER/INTR_32 TEST_ON PHY AD3
RXCLK/S0M_CLKO ~ LED3/PHY AD3 PHY-ADD . WAKEUP
LEDO/PHY_ADO PHY-RSTN _
o courmi RESET_N PHY_RSTN 2 ESP-Prog Connector
“HS————————=" CRS/LEDMOD C6_CHIP_PU 2 |
E-PAD 12X 2 5D2.D3
2 SD2D2
TP101GRI €6 UOTXD 3 4 2 SD2 D1
PHY_RS . 2 SD2 DO
PHY_RSTN is active low. C6_UORXD 5 80100 2 SD2_CLK
: 2 SDZ.CMD
Set low to PHY RSTN pin for .
at least 10ms will reset all conaxz
functions svailable in G
IP101G
PHY_3v3 0
o) 9 o = 2 sD1.D3
25M XI_R161 0(1%) 68 { 0EI50VE%) | onp = 2 So1 D2
2 SD1.D1
R167 2 SD1_D0
%NNC 2 SD1_CLK
10K(1%)(NC) R159 anD | 2 onp xout F2 2 SD1_CMD D1_CMD TP14
3 O
PHY_RSTN 25MHz+/-10ppm -
1OM(1%)(NC) i ono [4—]leno
R166
10K(1%)(NC) 25M X0 Risg, 0(1%) co4 { 200E150V%) | onp
MicroSD Card:
PHY MODE CONFIG -
PHY_3v3 PHY_3v3 ESP_LDO_VO4
g2z z (2
PHY_3V3 PHY_ISET = 3
R157 R165
5.1K(1%) 2 (2 (2 2 (2
Ri64 UE 2 12 |5 2 |2
5AK(1%)(NC 6.19K(1%) oo [T IE = |2 21,
RXER U2 b DT D DATA2
PHY_TESTON = DT_CMD. ga/DDATA3
DT-VDD
PHY_3V3 ESP_3v3 1 Vin Vout & DT CIK VDD
%) 2 5 \/vvd B CLK
120 } 1UF/16V(10%) GND Qop R234, 0(1% <01 00 vss
SD_PWR DT DT DATAQ
Rist ESP_LDO_v04 o2 A ZTKIINL 3 enuvio e DDET DATA1
25 SD_DET/PWR cD
5.1K(1%) N et
TP522810 BSDFN2C031U 1] S
BSDFN2C031U D8 232
PHY_ADO 1d Voltagel: BSDFN2C031U 1 e?
oy Ao v ensble BSDFN2C031U
& BSDFN2C031U
BSDFN2C031U TF_CARD
BSDFN2C031U
BSDFN2C031U )
R140 R =
5.1K(1%) 7 foetasin) = GNI
' GND MicrosD Card SPI mode:
orks as CS(chip select);
= 3 CMD works s DI(Dati 13
R169 - 3. CLK works as Cloc
51AK(1%) P — R236 0% SD_DET 4. DATO works as DO(Data out).

ESP_3v3 PHY_3v3

R213 0(1%

PHY Address

1)
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USB High Speed & Power in:

USB Serial/JTAG & Power in:

20

USB Full Speed Slave

& Power in:

J15
19
Eo g 7 £
E G2 E_G1[ g E G2 USBO_5V
E_G2
USB2_5V USB1_5V
A1_G
B12.G A1_G
A4_VBUS B12.G
B9_VBUS A4_VBUS
B8 SBU2 [o—X B9 VBUS
A5_CC1 USB_DM_C R178 0(1%) USB_DM_A B8_SBU2 X
o T, UssOPC RY7S 0(1%) _USBDP A As.cct - T 8”551% ¥
A6_DP1 ] B7_DN2 1 @SBWW,N 2 A6_DP1 ] i USB1P1_P_
A7_DN1 T A6_DP1 I ’ SBIP1_P 2 A7_DN1 T
B6_DP2 A7_DN1 T B6_DP2
AB_SBUT [——X 86_DP2 AB_SBU1 X
B5 CC2 AB_SBUT X 85 CC2
B4_VBUS B5_CC2 B4_VBUS
D13 D14 D16 D20 D24 D23
A9_VBUS R180 R182 LESD5D5.0CT1G B4_VBUS p19 p17 A9_VBUS R185 R186 LESD5D5.0CT1G
oS 5.1K(1%) < 5.1K(1%) ESD7951ST5G AOLBUS R184 R183 LESD5D5.0CT1G o 54K(1%) S 5.1K(1%) LESD5D5.0CT1G
& ESD7951ST5G e 51K(1%) < 51K(1%) LESDS5D5.0CT1G - LESD5D5.0CT1G
& LESD5D5.0CT1G
19 19
R — 19 ] —
E G4 +—so EG3 5 —] E G4 a—
E G4 o
USB_TYPEC_16P_F USB_TYPEC_16P_F
USB_TYPEC_16P_F
Ideal Diodes:
3vV3 DC-DC-
USB2 5V UsB_5v USBO_5V UsB_sv P30
Q4 a3 2 Max
AO3401A T AO3401A vee_sv
arte arn o ESP_3v3
141 141
o ol 4 R1Z4 A AO(1%)
ct10 c76 VIN sw
R173, A0K(1%) 1 km
1UFI16V(10%) 1UF/BV(10%) ENPG
2 3
R176 R177 GND FB i
TLV62569 S
3
10K(1%) B1K(1%) 2
GND = LMBT3906DWIT1G = GND = LMBT3906DWITIG = GND GND
D D
UsB_5v
UsB1_5v
a7
T AO3401A vee_sv
aro
16T UsB_5v
R175
o
ci17 VCC_sv
1uF116V(10%) 5. 1K(1%)
80
R224 R225 79
— D12
20FI0V(20%) |2 RED LED
B N
10K(1%) 51K(1%) 3 ™
3
= oND E =
GND —  LMBT3906DW1T1G = $5-12D10L3 GND
GND
USB High Speed Host: Jumper@J10
VBUS_OUT
VCC_5V
18
5 1 . R8I A A10K(1%)
6 | GND VBUS 5 USE DM R221 0(1%) _USE DM VBUS_OUT
GND  D. (1%) SB_DM |2
S [3 USEDPA_ R220 0(1%) USB_DP @SB opP |2 uo
DI - 5 1
GND IN out ’
USB-02 74 C73 R145, n A10K(1%) VBUSEN 4
21 b22 b15 EN P28
ESD7951ST5G(NC) 3 1 D
} }E ESD7951ST5G(NC) G GND_FLG 75 72
LESDSD5.0CT1G g% frouFr10v(20%) TPS2051CDBV!
g |2 = Limit current 500mA
B R152, 10K(1%)(NC) GND
58
GND_EARTH GND e =
GNDGND
R187, 0(1%)
GND_EARTH GWD

IS
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